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Surface functionalization of single-walled and multi-walled carbon
nanotubes with Glycyrrhizin and Rutin and evaluation of their
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Background and Objective: Carbon nanotubes have been emerged as a new class of
multifunctional nanoparticles in biomedicine. CNTs can be classified based on the number
of their graphene layers: 1. Single-walled CNTs (SWCNTs) 2. Multi-walled CNTs
(MWCNTs). Non functionalized (pristine) CNTs are insoluble in aqueous solutions due to
the hydrophobic properties of their surfaces, so it needs to be functionalized to be reactive.
There are two different methods for functionalization of CNTs: l.Covalent functionalization
2. Non-covalent functionalization. In this study we use 3 different herbal substances
(Glycyrrhizin, Curcumin and Rutin) for functionalization of CNTs. Then we evaluate and
report the'sustainability changes and the cytotoxicity effects of these formulations on the
,4.549 cell line.
Methods: In this study, after purification of carbon nanotubes, biohybrid formulations were
prepared using glycyrrhizin, rutin and curcumin. First, carbon nanotubes and coatings
substances were dispersed in water. Multiple sonication and purification steps through
centrifugation were done to achieve the final formulations. After subculturing the A549 cell
line, the cells were seeded in 96 well plates in order to evaluate the cell cytotoxicity of
formulations. Then MTT assay was used, to report the viability of the cells after treatment
with the mentioned formulations.
Results: The formulations showed that disperstion and adaption of carbon nanotubes to the
aqueous medium have been done perfectly. MTT results demonstrated that glycyrrhizin, rutin
and curcumin reduced the toxicity of carbon nanotubes significantly. CNT-GLY, CNT-T-
IV
GLY, CNT-CUR, CNT-T-CUR and CNT-RUT formulations increased the ICso of pristine
CNTs from 301.3 (pglml) to2727.0 (pglml), 1733.1(pelml), 2958.2 (pglml),2013.8 (pdml)
and 4088.7 (pdml) respectively.
Conclusion: Glycyrrhizin, curcumin and rutin are capable of creating a suitable formulation
of carbon nanotubes and eliminating obstacles to the use of this amazing nanoparticles. In
addition to using these bio-hybrids to deliver the three compounds to the target tissue, these
formulations can also be used as carriers for other drugs in the future.
Keywords: Carbon nanotubes, Non-covalent functionalization, Glycyrrhizin, Rutin,
Curcumin, Cell cytotoxicity, MTT assay
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